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Regarding “Application of robotic telemanipulation
system in vascular interventional surgery”
In recent years, robot technology has made rapid develop-
ment in medical and surgical applications, and the development
of computer technology and remote communication technology
has promoted the development of telemedicine. Its advantage
lies in the breakthrough of the space limitations of conventional
surgery and enhances the capacity expansion of medical experts.1
The vascular interventional robot (VIR) has become a promising
technology and has produced a prototype that has been used in
animal experiments.2 On the basis of the successful application of
the VIR, we used the VIR-2 to explore remote cerebral angiog-
raphy surgery between Beijing, China, and Kagawa, Japan, and
provide a basis for further clinical applications.
The VIR-2 robot system includes a master-slave system,
a three-dimensional navigation system, and force feedback of the
catheter end. The master part is far away from the source of radi-
ation and is connected to the network, by the manipulation of the
operating surgeon guiding the movement of the slave part, which
directly advances the catheter. The force feedback system includes
a ﬁberoptic pressure sensor ﬁxed on the terminal of the universal
catheter. The remote surgery system consists of network commu-
nication, video transmission, graphic simulation, and human-
computer interaction components. The data transmission speed
through network was 8M/s, and network time delay was 1 second.
A schematic diagram of the remote surgery system is shown
in the Fig.
In this experiment, the remote console of the master compo-
nent was located in Japan, and the slave component was located in
Beijing. The surgery using the VIR-2 was performed in 2011 by
specialists at the Navy General Hospital in China and at Kagawa
University in Japan. A 5F-diameter arterial sheath was inserted
manually into the femoral artery after anesthesia induction; then,
experts controlled the master component under the guidance ofFig. Schematic diagram shows the remote surgery syste
includes the (1) remote control terminal that sends instr
movement routes at the scene and the resistance encounte
control terminal.the three-dimensional image navigation, and the order was trans-
mitted through the network to the slave component, and ﬁnally,
the entire cerebral angiography surgery was completed. The cath-
eter passed through femoral artery, abdominal aorta, thoracic
aorta, the descending aorta, the ascending aorta artery, and
entered into the common carotid artery and vertebral artery to
begin the angiography surgery. The remote positioning accuracy
and operative time were observed.
Animal experiments were quickly carried out, with no
complications. It took 45 minutes to complete intubating and
the angiography of the common carotid artery and vertebral artery
in both sides, and remote positioning accuracy was 1 mm. The
X-ray exposure time of the staff was 0 minutes. Time delay was
1 second. The whole experimental process was completed by
mechanical automation. In this case, the operation was success-
fully completed, which means the VIR-2 can complete cerebral
angiography by teleoperation and has the prospect of clinical
application. The preliminary data indicate that telemanipulation
in vascular intervention surgeries is reliable and safe. In the future,
we believe that telemanipulation will facilitate collaboration
between surgeons, enhance training, allow for sharing of
resources, and have wide applications in the ﬁeld of vascular
intervention.
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